INTRODUCTION
Maize is the major source of energy for poultry diets in many parts of the world. However, poultry producers have considered wheat as alternative to maize because of its competitive price. Unfortunately, wheat in commercial poultry diets is used to a limited extent because of the presence in varied amounts of soluble non-starch polysaccharides (NSPs) in the endosperm cell wall (Mathlouthi et al., 2003b) . Poultry do not produce enzymes for hydrolysis of NSP present in the cell wall of the grain, resulting into low feed efficiency. The predominant NSP antinutrients in wheat are arabinoxylans.The main toxic anti-nutritional factors in wheat are arabinoxylans and these soluble NSP released in the small intestine increases digesta viscosity (Annison, 1991) . Several recent studies have shown that the water-soluble arabinoxylans of wheat had the capacity to bind large amounts of water and increased the viscosity of digesta in the small intestine (Salobir et al., 1995) . The increased viscosity adversely affects the nutrient digestion and absorption depressing growth rate and feed conversion efficiency, resulting into poor nutrient utilization of high cereal foods and reduced broiler performance (Choct and Annison, 1992) . Removal of antinutritive effects of soluble NSPs increased the nutrient digestion and the energy content resulting into improved nutritional value of cereal grains (Wyatt et al., 1999) . Improved broiler performance in terms of weight gain and feed conversion efficiency on reconstituting the grains reported in the literature (Mitaru et al., 1985; Raman et al., 1999a, b) . Hale and Theurer (1972) revealed improved digestibility of pearl millet by reconstitution.
Research reports indicated improvement of nutritive value, feed utilization, body weight gain and reduction in excreta volume on supplementation of barley, wheat-based diets with microbial non-starch polysaccharidases such as cellulases, pectinases, hemicellulases, arabinoxylanases and -glucanases (Bedford, 1995) . The water treatment of grains coupled with enzyme supplementation resulted into significant additive response in broiler performance (Yalda and Forbes, 1996) . Therefore, in the present investigation, reconstitution of wheat with or without enzymes was evaluated to study growth of digestive and immune organs in broilers. The wheat grains were procured from the local market. The moisture percent in the grains was determined by adopting standard method (AOAC, 1990) . The level of moisture in the sorghum grains was increased to 30% by adding water and the grains with (0.5 g enzyme preparation /kg diet) or without feed enzymes was stored in the air tight plastic drums after uniform mixing at ambient temperature (25 0 C) for 21 days. Subsequently, the grains were sun-dried by spreading on plastic sheet until the moisture content reached to about the 10% level to avoid mould growth, if any.
The enzyme preparation (Ambiozyme, Pranav Agro-industries Ltd, Pune, India) was analyzed for different enzyme activities viz. ß-glucosidase (EC 3.2.1.21), ß-D-xylosidase (EC 3.2.1.37), xylanase (EC 3.2.1.8), Carboxy methyl cellulase (EC 3.2.1.4), FTPase (filter paper degrading activity), and -amylase (EC 3.2.1.1) following standard methods (Sastry et al., 1999) . The preparation was found to contain ß-glucosidase 35132 ± 216 mIU/g; ß-D-xylosidase 98466 ± 481 mIU/g; xylanase 2202 ± 58 mIU/g; carboxymethyl cellulase 1906 ± 12.5 mIU/g; FTPase (filter paper degrading activity), 397 ± 4.6 mIU/g; and -amylase 5773 ± 51 mIU/g. The activities (mIU/kg) of different enzymes in reconstituted sorghum were ß-glucosidase 17566; ß-D-xylosidase 49233, xylanase 1101, Carboxymethyl cellulase 953, FTPase (filter paper degrading activity) 199 and -amylase 2887.
Experimental diets
Thirteen dietary (isocaloric) treatments (Table 1, 2) were formulated with three levels (50, 75 and 100%, replacing maize) of wheat and its processed forms i.e. as such, as such supplemented with enzymes, reconstituted with or without enzymes for 0-3 wk (starter mash) and 3-6 wk (finisher mash). The activities (mIU/kg) of enzymes in finished feed of dietary treatments D5, D6 and D7 were ß-glucosidase 17566; ß-D-xylosidase 49233, xylanase 1101, carboxymethyl cellulase 953, FTPase (filter paper degrading activity) 199 and -amylase 2887.
Birds and housing
Sufficient number of fertile eggs of commercial colored broiler strain were procured from local broiler breeding farm and incubated at their natural conditions. After hatching, day-old chicks (n=520) were randomly selected, weighed and distributed into 52 groups of 10 chicks each. They were offered thirteen dietary treatments. Each dietary treatment group had four subgroups (replicates) i.e. 40 chicks. All the chicks were reared in groups in electrically heated battery brooders with wire-mash floor from 0 to 42 d of age. Throughout the experiment standard and uniform management practices like brooding, feeding, watering, lighting etc. were followed in all the treatment groups. Lighting regime was 24 hours and brooding temperature gradually decreased from 34 0 C during the initial 7 d (one week of age) to 26 0 C by 21d (third week) of age. Vaccination was carried out during the experiment as per schedule. A basal ration was formulated based on maize as a major source of energy and were adequate in all nutrients.
Development of digestive and immune organs
The development of immune and digestive organs was studied at 42 days of age. The bursa of fabricius, thymus and spleen were weighed and expressed as percentage of live weight. The weight of digestive organs i.e. proventriculus (empty), gizzard (empty), liver (without gall bladder), pancreas (detached from the duodenal wall), small intestine (duodenum, jejunum and ileum), large intestine and caeca (empty) were recorded and expressed as percentage of live weight.
Statistical analysis
The data obtained was subjected to statistical analysis as per standard procedures of Snedecor and Cochran, (1989) and Duncan's multiple range test (Duncan, 1955) as well as Tukey test for verifying significance of treatment means were used.
Results
The relative weights of the digestive organs remained unchanged due to different dietary treatments except the gizzard yield, which reduced (P<0.05) in groups fed on diets containing wheat either processed or unprocessed. The spleen weight was significantly (P<0.05) influenced due to dietary treatments. The lowest relative spleen weight was recorded in group fed raw wheat at 50% inclusion level of maize. Neither enzymes supplementation nor wheat inclusion either processed or unprocessed influenced the relative weight of small intestine, large intestine or caecum. However, relative length of small and large intestine was significantly influenced due to dietary treatments. The small intestine length reduced significantly (P<0.05) in 50% reconstituted wheat with or without enzymes fed groups. However, this change was not evident in 100% reconstituted wheat with or without enzymes fed groups. On the other hand, the large intestine length tended to Avail. P 2 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 Lys 1 10.5 10.5 10.2 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5
Met 1 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 Edwards et al. (1988) observed that low efficiency of digestion and absorptive aspects which are related to undigested NSPs could be improved by organelles hyperplasia and hypertrophy (Marquardt, 2000) . The NSPs could reduce enzyme activity such as amylase and lipase by effecting on pancreas and small intestine which were emphasized by Saki (2005) . In the present study, gizzard weight was reduced (P<0.05) in all the wheat based diet fed groups (Table  3 ). The lower relative spleen weight was recorded in group fed raw wheat at 50% inclusion level of maize but no definite tren was observed. The length of small intestine reduced significantly (P<0.05) in 50% reconstituted wheat with or without enzymes fed groups. However, this change was not evident in 100% reconstituted wheat fed groups. On the other hand, the large intestine length tended to reduce in group fed enzyme reconstituted wheat replacing maize compared to control and test groups. The relative caecal length was significantly higher in 100% raw wheat containing diet fed group (Table 4) . Wu et al. (2004) reported that enzyme supplementation lowered the relative weight and length of the small intestine. Neither xylanase supplementation nor whole wheat inclusion influenced the relative weight and length of the small intestine (Wu et al, 2004) . Inclusion of wheat NSPs in the diets lead to increased digesta viscosity leading to reduced assimilation and absorption of nutrients (Bedford and Classen, 1992) , reduced epithelial cell renewal rate (Yasar and Forbes, 1999) , reduced digestibility of nutrients in the gut and significant changes in the size and histo-morphology of epithelial tissue of intestine (Yasar and Forbes, 2000) . These anti-nutritive effects of cereal NSPs lowered by enzyme supplementation and/or water treatment (Yasar and Forbes, 2001 ).
Discussion
The processed wheat or supplemented with enzymes can be added in broiler diets replacing maize to an extent of 75 and 100 % for optimum performance in broiler chickens. 
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